Sympathectomy may be indicated in arteriosclerosis obliterans and is the treatment of choice in thromboangiitis obliterans, but it is imperative that the disease process has not advanced so far as to make the operation ineffectual. Arteriosclerosis After due attention has been paid to the reduction of weight in the obese, the control of diabetes, the correction of anaemia, the necessity of avoiding even trivial injury or exposure to cold, the wearing of suitable clothing and abstinence from smoking, consideration of the following points enables the surgeon to decide whether or not sympathectomy should be performed.
i. Symptomatology. The commonest symptom is intermittent claudication in the muscles of the calf. Because dilatation of the vessels in muscle during activity depends on metabolites produced by muscle action and not on alteration in vasomotor tone, sympathectomy cannot by direct effect on the muscle vessels either abolish or lessen claudication pain. If the arterial block is at a high level, however, as in the iliac or upper femoral arteries, sympathectomy may relieve claudication by increasing the collateral circulation which bypasses the thrombosed segment and so making available a greater amount of blood to meet the needs of the calf during exercise; the level of arterial block is established by clinical examination of the pulses and may be confirmed by oscillometry and arteriography. Occasionally patients are seen who suffer from claudication in the calf and yet have all pulses palpable in the limb; such a finding indicates either that the vessels which supply the calf muscles are themselves thrombosed or that during exercise sufficient spasm occurs in the large vessels to reduce the blood supply of the muscles to claudication level. Examination of the pulses, immediately after exercise sufficient to cause claudication, suffices to separate the two conditions; if the distal pulses persist, sympathectomy is valueless; if the distal pulses disappear, sympathectomy may be performed with confidence, especially since these patients will sooner or later produce signs of vessel obliteration. Sympathectomy will also lessen claudication if the latter is accompanied by a feeling that the foot becomes cool or cold during exercise.
Because the main object of sympathectomy is the improvement of peripheral nutrition it should be performed when the main symptom is coldness of the feet, paraesthesiae, rest pain or neuritic pain due to ischaemia, provided always the reflex vasodilatation test described below is satisfactory. The operation will be indicated, therefore, even when the presenting symptom is claudication, if there are objective signs of failing peripheral nutrition; the relief of claudication will depend on the level of arterial block, as already indicated, but sympathectomy will offer the best insurance against gangrene; unfortunately it cannot be offered as a guarantee.
2. Response to Special Investigations. While there are numerous ways of inducing vasodilatation in a limb, the author finds the reflex method the greatest help in deciding for or against sympathectomy. The lower extremities of the patient are exposed from the knees down in a room the temperature of which is maintained at about 20°C. by thermostatic control; all draughts must be excluded. By copper-constantan thermocouple and galvanometer the temperature of the digits is recorded for an observation period of 20 minutes; heat is then applied elsewhere to the body as by immersing an upper extremity in water at 44z C., or by applying an electric blanket to the trunk or an electric pad and rubber hot water bottle to an upper limb. Recordings of the digital skin temperature are made every five minutes. In the healthy the temperature of the toe starts to rise from its resting level of about 22°C. in approximately I 5 minutes and progresses in a short time to ftll vasodilatation (about 350 C.). When there is severe occlusive arterial disease this reflex vasodilatation does not occur; in moderately severe arterial disease some vasodilatation will occur, although the onset may be delayyed and the rise in temperature less steep. Arterial spasm, which is frequently associated with arteriosclerosis, will gradually be abolished during the examination and reflex vasodilatation will occur. If the limb warms to over 300 C. sympathectomy is firmly indicated, but even a small rise in temperature indicates that the limb is capable of some vasodilatation and the author advises sympathectomy if the limb warms through 30 C. The immediate result after operation is frequently much more satisfactory than that expected in such cases, and it is certain that in the past a number of patients have been denied the benefits of sympathectomy. It is true, however, that the quicker and higher the skin temperature rises the better and more permanent will be the insurance against gangrene.
In patients with severe ischaemia it is advisable to expose only the feet and to reduce the period of observation to io minutes. When severe organic disease is associated with spasm induced by exposure, reflex vasodilatation may not occur and a deserving patient may be refused operation.
The author does not hold that the reflex vasodilatation test is a more accurate method than lumbar sympathetic block by novocain or nerve block or spinal anaesthesia; it seems to him, however, that it is more valuable in indicating not only what the immediate effect of operation will be but also what the more lasting effect will be.
The estimation of blood flow through a digit or the forefoot may be used to determine the extent to which peripheral blood supply will be altered by sympathectomy. Meaning as it does actual flow in terms of millilitres of blood per IOO cc. of tissue per minute, this method is held by some to be more accurate than skin temperature estimation.
3. Age. At one time arteriosclerosis was regarded as an absolute contraindication to sympathectomy. Later patients up to the age of 50 years were accepted, then the age limit was raised to 6o years. Now it may be said that, within reason, patients of any age may be subjected to operation, provided all other criteria are observed 4. Generalized Arteriosclerosis. Evidence of coronary or cerebral or renal involvement contraindicates operation. A history of angina pectoris means that not only sympathectomy but also the palliative operations must be refused. Unfortunately a large number of patients whose arteriosclerosis first affects their peripheral vessels subsequently succumb to coronary disease.
5. The Time of Operation. When there is marked nutritional failure at the periphery, as is indicated by persistent severe rest pain, it is of advantage to delay operation for a period. The patient should be kept in bed, the head of which is raised on 6-in. blocks, the feet should be exposed under a cage to room temperature and gradual reflex vasodilatation should be induced. Only when some improvement in nutrition occurs should When the better leg also shows signs of ischaemia it may be sympathectomized by turning the patient round and repeating the procedure on that side. The bilateral operation is tolerated as well as is the unilateral operation. It is wrong, however, to perform the bilateral operation routinely; operation should be performed only if the second leg already is ischaemic, since its value in increasing collateral circulation will be greater when arterial occlusion is present.
On properly selected patients the mortality from lumbar sympathectomy is insignificant.
There are three side-effects: (i) There is anhidrosis in the sympathectomized foot; the rubbing in of olive oil prevents the skin from becoming too hard and scaly. (2) In the male, bilateral extirpation of the first lumbar ganglion may lead to sterility, although this is not invariable.
(3) In the older age groups there may develop an annoying pain in the thigh; it occurs some seven days after operation and is described as a gnawing deep-seated pain, usually worse at night; the skin over the antero-lateral aspect of the thigh may be hyperaesthetic so that the touch of bedclothes is painful. The cause of the pain is not understood. As a rule relief occurs in two to three weeks, so that there is no reason'for withholding the simpler analgesics; on occasion the pain may last some three months but it is invariably self-terminating. Patients are encouraged to walk on the day after operation and it is advisable to administer anticoagulants and to support the limb by crepe bandage for a few days in order to lessen the risk of thrombosis which may result from the stagnation of blood in the veins of the paralyzed muscle.
The operation allows the patient to walk on the average about five times the pre-operative claudication distance. There is-inevitably a loss in the spring of the limb while walking but this is of little consequence to a patient who has had severe claudication.
2. Tenotomy of the Tendo Achilles. In some centres this operation has replaced myoneurectomy. The tendon is divided by tenotomy at the heel, just high enough to avoid pressure by the shoe on the scar; it requires only brief anaesthesia under pentothal and is bloodless. Patients are as a rule able to walk at least their pre-operative claudication distance on the following day and although some complain of local discomfort at the site of tendon section they do not suffer claudication.
If the second leg requires operation the second tenotomy is best delayed for about three months, by which time full stability has been regained in the first limb, the tendon being reconstituted in length by fibrous tissue.
As occurs after myoneurectomy, there is a loss of spring in the gait but the ease with which considerable distances can in time be covered at reasonable speed is gratifying to both patient and surgeon.
